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Highlights 

In order to study chlorophyll content, Thiobarbituric Acid Reactive Material 

(TBARM) content, growth indices and induced genes expression pattern in response 

to salinity stress in wheat, the experiment has been carried out by factorial format in 

RCBD design with 4 replicates at Gorgan University of Agricultural Science and 

Natural Resources. Experiment factors were included five salin levels (0, 50, 100, 

150, 200 mili molar), four wheat cultivars (Falat, Morvarid, Tajan, Zagros) and 

stages (tillering, bolting, heading). The gene expression Superoxide dismutase 

(SOD), Catalase (CAT), Ascorbate peroxidase (APX) and Glutamine synthetase (GS) 

was analyzed by using Real time PCR technique. The hydroponic system has been 

used with hogland solution. Leaf sampling was done in three phonological stages 

tillering, bolting, heading. In must genes the shifted changes of the genes expression 

in salinity 100 or 150 millimolar have been happened. The significant concordance of 

the reaction between the morphological and physiological traits, the biochemical 

indices, and the process of gene expression changes in response to salinity levels was 

observed. The sensitive Zagros cultivar had less gene expression than the resistant 

Falat cultivar that showed this cultivar had less capacity to reduce the damage of the 

reactive oxygen species. The plant tried to reduce damages of reactive oxygen 

species with studied antioxidant genes overexpression and the tolerant Flat cultivar 

with further increase in the expression of these genes has been more successful. On 

the other hand, the Zagros cultivar in terms of the chlorophyll and TBARM content 

was in better condition than other cultivars. The Falat, Morvarid, Tajan and Zagros 

cultivars had respectively the highest to the lowest induced genes expression in 

response to salinity stress.  
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Other Information (including tables and figures) 

The results showed that with increasing level of salinity stress, most morphological 

traits (except the specific leaf weight) are significantly reduced. In must cultivars the 

chlorophyll content increased in salinity up to 150 milli molar and then decreased with 

increasing salinity levels. The TBARM (cellular oxidative levels) indice with increased 

stress showed a significant increase. In must cultivars the chlorophyll content increased 

in salinity up to 150 milli molar and then decreased. Enzymes SOD, CAT & APX 

showed patterns like the chlorophyll content. 

 

Importance 

Wheat, as the most important crop in the world, supplies approximately 20% of 

human food. Among cereals, wheat has the highest compatibility with unfavorable 

environmental conditions. Soil salinity and irrigation water can be a major limiting factor 

for plant growth in the most parts, especially in arid and semi-arid areas. For produce salt 

tolerant genotypes need to select of tolerant varieties among large populations. Superior 

varieties can be selected by morphophysiological information, enzymes analysis and 

study of gene expression that involved in the salinity stress.  

 

Introduction (Hypothesis and aims) 

Salinity stress is one of the serious problems that restricted agronomic plant 

production worldwide. Salinity stress is the most important osmotic stressthat limits 

growth and production of crop via changing ion and osmotic balance. In arid and semi-

arid climatic conditions, the rate of evaporation is greater than rainfall area. As a result, 

salts cannot be washed out of the soil and accumulation of salts is harmful to plant 

growth. Around the world most the arid lands and 25 percent of the irrigated lands are 

affected by soil salinity. Nearly 50 percent of cultivated products in Iran are being faced 

by various degrees of salinity and alkalinity problems. Salinity stress reduces osmotic 

potential solution and as a result, plants for water absorption keeps their cell osmotic 

potential negative than soil osmotic potential. Also the plants cope with environmental 

stress, the immune system with high efficiency, which can adjust the amount of free 

radicals. In this regard, tolerant varieties can be selected by morphophysiological 

information, enzymes analysis and study of gene expression that involved in the salinity 

stress. Analysis of gene expression is considered as an essential part of functional 

genomics studies in all living organisms. Real time PCR technique is very strong one to 

study the expression of a gene. 

 


